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ABSTRACT

This is the third in a series of papers describing the potential for the seasonal forecasting of Atlantic basin
tropical cyclone activity. Earlier papers by the authors describe seasonal prediction from | December of the
previous year and from 1 August of the current year; this work demonstrates the degree of predictability by |
June, the “official” beginning of the hurricane season. Through three groupings consisting of 13 separate predictors,
hindcasts are made that explain 51%~72% of the variability as measured by cross-validated agreement coefficients
for eight measures of seasonal tropical cyclone activity. The three groupings of predictors include 1) an extrap-
olation of quasi-biennial oscillation of 50- and 30-mb zonal winds and the vertical shear between the 50- and
30-mb zonal winds (three predictors); 2) West African rainfall, sea level pressure, and temperature data (four
predictors); and 3) Caribbean basin and El Nifio-Southern Oscillation information including Caribbean 200-
mb zonal winds and sea level pressures, equatorial eastern Pacific sea surface temperatures and Southern Oscillation
index values, and their changes in time (six predictors). The cross validation is carried out using least sum of
absolute deviations regression that provides an efficient procedure for the maximum agreement measure criterion.
Corrected intense hurricane data for the 1950s and 1960s have been incorporated into the forecasts. Comparisons
of these 1 June forecast results with forecast results from 1 December of the year previous and 1 August of the
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current year are also given.

1. Introduction

This paper describes an empirically based statis-
tical forecasting scheme for seasonal prediction of
Atlantic basin tropical cyclone activity by 1 June,
the ‘““official” beginning of the hurricane season.
Earlier papers by the authors have shown skillful
seasonal forecasting by 1 December of the previous
year (Gray et al. 1992a) and by 1 August of the cur-
rent year (Gray et al. 1993). The results presented
here build upon this previous work and provide im-
proved forecasts using additional predictors that are
available by the end of May.

Thirteen variables are arranged into three predic-
tor groupings. The groupings include 1) stratospheric
quasi-biennial oscillation (QBO) data, 2) West Af-
rican surface data, and 3) Caribbean basin/El Nifio-
Southern Oscillation (ENSO) information. The
stratospheric QBO group is composed of 50- and 30-
mb zonal winds and the absolute value of the vertical
wind shear between the two levels extrapolated from
May to September near 10°N. The West African
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surface data grouping is composed of previous year
August—-November Gulf of Guinea rainfall, previous
year August-September western Sahelian rainfall,
current year February-May West African east to west
sea level pressure gradients, and current year Feb-
ruary-May West African east to west temperature
gradients. The Caribbean basin-ENSO factors in-
clude the April and May conditions of the equatorial
eastern Pacific sea surface temperature (SST) anom-
alies, and the standardized Tahiti minus Darwin sea
level pressure index (i.e., the Southern Oscillation

_index or SOI), the time change of these quantities

from January and February to April and May, and
the 200-mb zonal wind anomalies (ZWA) and the
sea level pressure anomalies (SLPA ) within the Ca-
ribbean basin for April and May.

The tropical cyclone-dependent variables include
the seasonal total numbers of named storms (NS),
hurricanes (H), intense (or major) hurricanes (IH),
named storm days (NSD), hurricane days (HD), in-
tense hurricane days (IHD), and hurricane destruction
potential (HDP). Definitions of these are contained in
Gray et al. (1992a, 1993) and Landsea (1993). Also
included is a new parameter of seasonal activity termed
the net tropical cyclone activity (NTC), which is de-
fined as






